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Abstract 
Objective: The aim of the study is to assess risk 
factors for hysterectomy among patients with 
placenta previa totalis (PPT).  
Methods: The medical records of all patients 
delivered by cesarean section (CS) for PPT 
were retrospectively reviewed. Eligible cases 
were divided into those who underwent 
peripartum hysterectomy (PH) and those who 
did not. The two groups were compared in terms 
of demographics, operative features and 
perinatal outcomes. Logistic regression analysis 
was used to identify risk factors associated with 
hysterectomy. 
Results: PH was performed in 43 (44.7%) 
patients with PPT. Referral patients were older 
when compared with those without hysterectomy 
(p: 0.029). The median values for gravidity, 
parity, number of live children and previous CS 
were statistically significantly higher in the 
hysterectomy group (p<0.05). Perioperative 
need for blood transfusion, anteriorly placed 
placenta and abnormal placental invasion were 
statistically significantly more frequent in the 
hysterectomy group (p<0.001). Intraoperative 
complication rate was higher in this group, and 
bladder injury was the most common 
complication. No significant differences were 
observed between the groups in terms of 
perinatal outcomes. In binomial logistic 
regression analysis; advanced maternal age (≥ 
31 years), number of previous CS (≥2), 
preoperative need for blood transfusion, and 
abnormal placental invasion were found to be 
independent risk factors for PH in patients with 
PPT. 
Conclusion: The findings of this study suggest 
that placenta invasion anomaly, advanced 
maternal age, increased number of previous CS, 
and increased need for blood transfusion are 
important risk factors for PH in patients with 
PPT. 
1Zekai Tahir Burak Women's Health Research 
and Education Hospital, Department of 
Obstetrics and Gynecology, Division of 
Perinatology, Ankara, Turkey 
Introduction 
Placenta previa (PP) is defined as the 
implantation of placental tissue 
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somewhere in the lower segment, either 
over or very close to the internal cervical 
os.  The reported incidence for PP 
varies between 3 and 4 per 1000 
deliveries.1 It is one of the most common 
causes of antepartum bleeding and is 
associated with an increased need for 
blood transfusions and preterm delivery. 
Maternal and perinatal morbidity and 
mortality is significantly higher in 
pregnant women with PP.2,3 The main 
problem that can occur during cesarean 
section (CS) of these patients is severe 
bleeding that may result in 
hysterectomy. 
Several studies have identified similar 
risk factors for PP. The reported risk 
factors for PP are smoking, cocaine use, 
advanced maternal age, prior CS, 
recurrent abortions, male fetuses, and 
infertility treatment.4 However, studies 
identifying the risk factors regarding 
peripartum hysterectomy (PH) in women 
with PP are relatively limited. The 
number of abortions as well as prior CS 
and placenta previa totalis (PPT) were 
found to be risk factors for hysterectomy 
in women with PP.5 Moreover, 
hysterectomy was significantly higher in 
patients with placenta accrete6 and 
anterior located PP.7 In this context, 
herein we aimed to define risk factors 
for hysterectomy in cases of PPT. 
Materials and Methods 
We analyzed retrospectively 104 cases 
of PPT treated at the Zekai Tahir Burak 
Women's Health Research and 
Education Hospital which is a tertiary 
referral hospital with total annual births 
of approximately 20,000 in Ankara, 
Turkey. The study protocol was 
performed accordingly to the principles 
of the Declaration of Helsinki and was 
carried out between January 2014 and 
July 2015. The study was specifically 
approved by the Institutional Review 
Board. A written informed consent was 
given by each participant for their 
clinical records to be used in this study. 
Of all women 43 underwent PH and 61 
did not. The data of the cases were 
collected from hospital records and 
patients’ files. The two groups were 
compared for maternal demographic 
characteristics, peripartum events, and 
perinatal outcomes. The clinical 
characteristics evaluated were age, 
BMI, past medical and obstetric history, 
smoking status, placental location, 
urgency of delivery and gestational 
week at birth, birth weight, Apgar 
scores, neonatal intensive care unit 
(NICU) admission, perinatal mortality, 
preoperative and postoperative 
hemoglobin concentrations, 
preoperative and postoperative need for 
blood transfusion, and intraoperative 
complications. Histopathology results for 
patients undergoing PH were also 
recorded. 
All women underwent CS due to PPT. 
The diagnosis of PPT was made by a 
perinatologist on generally accepted 
diagnostic criteria (the placental edge 
overlaps the internal os) based on a 
transvaginal ultrasound in the last 
trimester of pregnancy. A Voluson 730 
Expert scanner (GE Medical systems, 
Kretztechnik GmbH & OHG, Zipf, 
Austria) equipped with 5.0 - 9.0 MHz 
transvaginal probe was used for 
ultrasonographic evaluation of the 
placenta. The clinical diagnosis of 
placenta accreta was made if manual 
removal of the placenta was partially or 
totally impossible and no cleavage plane 
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exists between part or the entire 
placenta and the uterus. The definite 
diagnosis of placenta accreta was 
confirmed by histopathological 
examination of the specimen in women 
who underwent hysterectomy. 
This is a high risk pregnancy unit having 
an experienced team. Perinatology 
residency training is given under the 
supervision of 4 clinical chiefs expert in 
high risk pregnancy, each with at least 
20 years of experience. Perinatology 
assistants are obstetricians who 
completed 5 years of obstetrics and 
gynecology residencies with at least 2 
years of expert experience. All PPT 
cases were included into this study 
regardless of the preoperative diagnosis 
of placental invasion abnormality. 
Hysterectomy decision following CS was 
made by at least two experienced 
clinical chiefs when standard medical 
(volume resuscitation, uterotonic drugs, 
Bakri balloon) and surgical (endouterine 
hemostatic or transuterine compression 
sutures, surgical uterine 
devascularization) treatment failure 
occurred for controlling postpartum 
hemorrhage due to morbidly adherent 
placenta and/or uterine atony.8 
Transcatheter embolization had not 
been applied in any of the patients 
because no interventional radiology unit 
is present in our hospital. Moreover, 
hysterectomy without further attempts 
was performed in some patients with 
severe form of placenta accreta. 
Routine preoperative tests were 
performed in patients during the 
admission, vital findings and 
anthropometric measurements were 
recorded. Maternal complete blood 
count parameters were also taken 
before operation and at least 6 hours 
after cesarean delivery. Body mass 
index (BMI) was calculated as weight 
(kg)/ height2 (m2) using a professional 
calibrated device at the admission for 
delivery. Gestational weeks were 
calculated according to last menstrual 
periods or were noted according to 
ultrasound screenings carried out on the 
first trimester in those who did not know 
their last menstrual period. Each patient 
was evaluated by ultrasonography and 
external fetal monitoring using 
cardiotocography. Patients were 
managed with bed rest and limited 
physical activity if remote from term and 
tocolysis was performed in those with 
significant uterine contractions. 
Antenatal betamethasone was 
administered to pregnant women at 
gestational week ≤ 34 and having the 
risk of preterm delivery for fetal lung 
maturation. All cases were also 
evaluated in terms of surgical methods 
applied to control bleeding. The need for 
neonatal intensive care unit (NICU) was 
approved by a neonatologist for some 
cases due to respiratory distress, low 
birth weight (<2500g), and intrauterine 
growth restriction (estimated fetal weight 
<10%). 
Statistical analysis  
Statistical Package for the Social 
Sciences version 17.0 (SPSS Inc., 
Chicago, IL, USA) was used for 
statistical analysis. Means and standard 
deviations for quantitative data and 
numbers and percents for qualitative 
data were computed. Kolmogorov-
Smirnov and Shapiro-Wilk tests were 
used to assess normal distribution of the 
univariate variables. Non parametric 
methods were used to analyze the 
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variables which did not have a normal 
distribution. Chi-Square or Fisher’s 
exact tests were used for categorical 
variables, where applicable. 
Independent-samples t test was used to 
compare unadjusted means between 
groups. Non parametric variables 
between groups were compared through 
Mann-Whitney U test. The optimal cut-
off points for numerical data which 
discriminate groups from each other 
were evaluated by receiver operating 
characteristic (ROC) analysis calculating 
area under the curve (AUC) as giving 
the maximum Youden index. Binomial 
logistic regression analysis was used to 
identify independent risk factors for PH. 
The results were considered statistically 
significant when p values were <0.05. 
Results 
During the 1.5-year period of the study, 
a total of 28,212 deliveries occurred in 
our hospital. It was found that 104 of 
these pregnancies were complicated 
with PPT. PH was performed in 43 
(44.7%) patients with PPT. The 
demographics features and clinical 
findings of the patients are shown in the 
Table 1. 
Table 1. The demographics features and clinical findings of the patients. 
 Hysterectomy group 
(n:43) 
Conservative group 
(n:61) 
P 
Age (years) 33.0±3.9 31.1±4.7 0.029 
BMI (kg/m2) 28.7±3.8 27.9±3.5 0.262 
Gravidity  3(2–9) 3(1–8) 0.014 
Parity  2(1–4) 1(0–5) 0.001 
D&C 0(0–5) 0(0–4) 0.073 
Abortion  0(0–5) 0(0–5) 0.387 
Alive  2(0–4) 1(0–5) 0.002 
Previous C–section 2(0–3) 0(0–4) 0.000 
Gestational week at birth 36(24–38) 37(27–39) 0.005 
Birth weight (gr) 2730(470–3410) 2870(680–4500) 0.038 
Apgar 5 9(0–9) 9(5–9) 0.651 
Preoperative Hb (g/dL) 11.5±1.4 11.6±1.1 0.640 
Preoperative Hct (%) 34.2±4.2 34.7±2.9 0.411 
Postoperative Hb (g/dL) 9.9±1.4 10.3±1.1 0.077 
Postoperative Hct (%) 29.9±4.2 31.0±3.3 0.006 
Lowest detected Hb (g/dL) 8.2±1.5 9.7±2.1 0.262 
Bakri inflation volume (cc)  186.2±64.9  
BMI; body mass index, D&C; dilatation and curettage, Hb; hemoglobin, Hct;hematocrit. Data presented as 
mean±standard deviation and median(minimum–maximum). P<0.05 is considered as statistically 
significant. 
 
The mean age of the patients was 
33.0±3.9 vs. 31.1±4.7 years in the 
groups with and without hysterectomy, 
respectively (p: 0.029). The two groups 
were similar regarding mean BMI. The 
median values for gravidity, parity, 
number of live children and previous CS 
were statistically significantly higher in 
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the hysterectomy group (all p<0.05). 
Perioperative need for blood transfusion 
was also significantly higher in the 
hysterectomy group (p<0.001). Patients 
who underwent hysterectomy gave birth 
earlier, and accordingly median birth 
weights of their newborns were 
significantly lower than those without 
hysterectomy (p<0.05). One patient had 
previously undergone septum resection 
in the conservative treatment group. 
One patient in each group became 
pregnant following in-vitro fertilization 
treatment. Nifedipine as a tocolytic 
agent was used in three patients in both 
groups (p: 0.686). 
 
Table 2. Distribution of the categorical variables between the two groups 
BMI; body mass index, GW; gestational week, IUGR; intrauterine growth restriction, NICU; neonatal 
intensive care unit, Tx; transfusion. Data are presented as n(%). P<0.05 is considered statistically 
significant 
 
The percentage of smokers was similar 
in the two groups. No significant 
differences were observed between the 
groups in terms of perinatal morbidity 
and mortality. Anterior located placenta 
and abnormal placental invasion were 
statistically significantly more frequent in 
the hysterectomy group. Intraoperative 
complication rate was higher in this 
group, and bladder injury was the most 
 Hysterectomy group 
(n:43) 
Conservative group 
(n:61) 
P 
Age≥31 36(83.7) 32(52.5) 0.001 
BMI≥28.5 26(60.5) 24(39.5) 0.034 
Gravidity≥3 37(86) 36(59) 0.003 
Parity≥2 31(72.1) 25(41) 0.002 
Alive≥2 28(65.1) 23(37.7) 0.006 
Previous C–section≥2 25(58.1) 11(18) 0.000 
Smoker 5(11.6) 5(8.2) 0.562 
GW at birth≤36 31(72.1) 27(44.3) 0.005 
Male gender 20(46.5) 32(52.5) 0.550 
IUGR 3(7) 4(6.6) 1.000 
Complication  6(14) 0 0.004 
NICU 10(23.3) 11(18) 0.513 
Perinatal mortality 1(2.3) 3(4.9) 0.641 
Placenta location 
       Anterior 
       Posterior  
 
34(79.1) 
9(20.9) 
 
17(27.9) 
44(71.1) 
0.000 
Preop tx  42(97.7) 22(36.1) 0.000 
Postop tx 28(65.1) 12(19.7) 0.000 
Urgency 7(16.3) 14(23) 0.404 
Abnormal Placental invasion  40(93) 10(16.4) 0.000 
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common complication. Planned or 
emergent CS deliveries were not 
different in comparisons between the 
two groups.  The cut-off value of age, 
BMI, gravidity, parity, number of live 
children and previous CS was found by 
using ROC curve analysis, and 
categorical distribution of recorded data 
was shown in Table 2. 
In multivariate binomial logistic 
regression analysis; advanced maternal 
age (≥ 31 years), number of previous 
CS (≥2), preoperative need for blood 
transfusion, and abnormal placental 
invasion were found to be independent 
risk factors for PH in patients with PPT 
(Table 3).  
Table 3. Logistic regression model for risk factors of peripartum hysterectomy in 
case of PP totalis 
 
SE; standard error, OR; odds ratio, CI; confidence interval. P<0.05 is considered statistically significant 
 
Discussion 
Placenta previa is classically graded into 
three types depending on how close the 
lower edge of the placenta is to the 
internal os. If the placental edge totally 
covers the internal os, the placenta is 
called as PPT. It is one of the most 
feared pregnancy complications 
because of the increased risk of 
massive hemorrhage. The need for 
hysterectomy is significantly increased 
in PP cases with approximately 30% 
relative risk.9 A recent study suggested 
that a combined ultrasound and clinical 
scoring model may predict peripartum 
complication in patients with PP. 
However, there is a need for more 
comprehensive and extensive studies 
for its routine use.10 In the present study 
we aimed to evaluate the risk factors for 
hysterectomy in patients with PPT.  
According to this study, placenta 
accreta, advanced maternal age, 
increased number of previous CS, and 
an increased need for blood transfusion 
were found to be risk factors for PH. 
Postpartum hysterectomy is performed 
when there is a life threatening 
hemorrhage which cannot be controlled 
by medical treatment during or after 
vaginal or cesarean delivery. Although 
its higher morbidity rates, it can be 
lifesaving when performed in emergent 
cases with appropriate indications. PP 
and accreta are important risk factors for 
PH. To our knowledge, there are limited 
Outcome: hysterectomy 𝛽𝛽 S.E. Wald P OR 95% CI 
Age≥31 3.851 1.297 8.809 0.003 47.035 3.698–598.165 
No. of previous C-section≥2 3.357 1.406 5.700 0.017 28.692 1.824–451.293 
No. of live children≥2 2.704 1.486 3.311 0.069 14.942 0.812–275.007 
Anterior located placenta(+) 1.808 1.000 3.267 0.071 6.101 0.859–43.349 
Preop blood transfusion(+) 3.203 1.576 4.131 0.042 24.618 1.121–540.552 
Abnormal Placental invasion (+) 4.730 1.325 12.739 0.000 113.333 8.438–1522.235 
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studies evaluating risk factors for PH in 
women with PP in the literature.5,9,11,12 In 
those studies, previous abortion, 
previous CS, PPT, placenta accreta and 
gestational age at delivery were found to 
be risk factors for PH. Unlike these 
studies, our study is the first which 
evaluates risk factors for hysterectomy 
in patients with PPT. 
Placenta accreta refers to an abnormally 
invasive placental implantation 
depending on the defect in the decidua 
basalis. It constitutes approximately 
80% of all cases of abnormal 
placentation, and complicates nearly 
20% of pregnancies with PP.13,14 The 
incidence of abnormal placentation has 
steadily increased over the years. This 
marked increase has been attributed to 
the increasing prevalence of cesarean 
delivery in recent years. A study has 
reported that PP was as high as one in 
533 deliveries.14 In our study, the 
incidence of placenta accreta seems to 
be higher than reported. This may be 
related to the inclusion of PPT solely 
into the study. 
The incidence of emergency PH did not 
change significantly in the past decade. 
However, the indications and 
intraoperative interventions have 
changed significantly over the years. 
Previously uterine atony was the most 
frequently reported indication for PH.15 
In recent years, abnormal placentation 
has become more frequently 
pronounced due to the increasing 
cesarean delivery rates.16 A previous 
study conducted in our institution 
showed similar results.17 Similar to that 
study, Çetin et al. found that the most 
common indication for emergency PH 
was placental insertion abnormalities in 
their retrospective study of 18 cases.18 
In the study of Owolabi et al., it was 
found that primary and repeat cesarean 
deliveries, advanced maternal age, 
obesity, and grand multiparity had a 
direct association with PH.19 Uterine 
atony, PP/accreta, and severe obstetric 
hemorrhage were also found to be 
associated with hysterectomy. Miller et 
al. found that advanced maternal age 
and previous cesarean delivery were 
independent risk factors for placenta 
accreta among women with PP.13 
Likewise; we confirmed that advanced 
maternal age is an independent risk 
factor for hysterectomy in patients with 
PPT. 
Vaginal bleeding in PP, which is mostly 
observed during the last months of the 
pregnancy, is thought to result from the 
maturation of the lower uterine segment. 
As those areas where the placenta 
stings to decidua gradually thin to 
prepare for birth, placental separation 
causing bleeding occurs. Meanwhile the 
lower uterine segment is not be able to 
contract as needed to stop the 
bleeding.20 It may also cause separation 
of the placenta during manual vaginal 
examination and intercourse. PP, 
diagnosed with acute onset of 
approximately 80% of patients at around 
34 weeks of pregnancy, is seen as 
painless bright red bleeding.21 There is 
no correlation observed between the 
number of bleeding episodes, degree of 
PP and fetal survival.22 In this study, we 
found that the amount of bleeding was 
higher in patients undergoing 
hysterectomy. Preoperative transfusion 
was an independent risk factor for 
hysterectomy. 
Jang et al. found that anterior PP is 
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associated with increased risk for PH in 
their study.7 In accordance with this 
study, anterior PP was more common 
among the hysterectomy group when 
compared with the conservative group. 
However, anterior PP lost its 
significance in the logistic regression 
analysis.  
Our hospital is located in the middle 
region of Turkey, Ankara. This is a 
referral maternity hospital where the 
majority of its patients are usually 
referred from other local centers as an 
emergency. Consequently, the 
proportion of complicated cases referred 
to us is higher than normal. Although the 
present study covers a shorter period 
than the others, the number of patients 
included is larger. Some of these 
patients were in regular follow-up 
whereas the others who apply in an 
emergency were diagnosed 
preoperatively. Therefore, we were not 
able to determine the gestational age at 
initial diagnosis in all patients. As is 
evident from the findings, the higher 
prevalence of elective CS in the 
hysterectomy group could mean that the 
preoperative diagnosis of placenta 
accreta in which a planned delivery at 
34th week of gestation is 
recommended23 was more frequent in 
this group. This explains the higher rate 
of preterm birth in the hysterectomy 
group. The higher prevalence of 
placenta accreta in the hysterectomy 
group may be seen as a selection bias. 
However, we included all cases 
diagnosed with PPT into this study 
during the study period.  
Ultrasound and magnetic resonance 
imaging are useful diagnostic tools in 
the preoperative diagnosis of placenta 
accreta. The main reasons for not 
considering the ultrasonographic 
diagnosis of adherent placenta in our 
study were that transvaginal 
ultrasonography was performed by 
different obstetricians, and preoperative 
diagnosis was not possible in all 
patients. Therefore, we also included all 
PPT patients regardless of the presence 
of a suspected diagnosis of placental 
accreta on antenatal visits. In addition, it 
should be considered that different 
decisions are often made under 
equivalent situations depending on 
individual surgeons. 
In conclusion, the findings from this 
study suggest that placenta invasion 
anomaly, advanced maternal age, 
increased number of previous CS and 
need for preoperative blood transfusion 
may predict PH in women with PPT. 
Patients with these risk factors should 
be evaluated more carefully, and they 
should be delivered in a tertiary hospital 
with appropriate preparation for surgery. 
These patients should be informed in 
terms of hysterectomy. This approach 
will contribute to reducing maternal 
morbidity and mortality in this group of 
patients. 
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